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a finite number of target sites that require some finite number of "bits"
to elicit a response (see review by Turner, 1975)* A more recent exten-
sion of this model was proposed by Cornfield (1977). According to the
Scientific Committee of the Food Safety Council (1978), this model, in
which multiple hits are assumed and which has the strongest biological
foundation, provides a better description of dose-response data than the
single-hit model.  This "gamma hit model" was found to fit dose-response
data for various types of toxic responses better than did some of the
simpler models (Scientific Committee of the Food Safety Council, 1978)*
There is little support for and use of other models that mathemati-
cally describe a tolerance distribution, because they do not take Into
consideration the multistep nature of chemical carcinogenesis (Finney,
1952).  Some models (Druckrey, 1967; Peto e£ al., 1972; Pike, 1966)
include additional parameters such as the time from initiation of expo-
sure to the development of tumor or, where there is no response, the
total period of observation.  This period of observation would include
the time during which chemical modifiers would be expected to exert their
effects.
As mentioned earlier, the greatest difficulty with all of these
models is the interpolation of the response to low doses.  Traditional
bioassays in animals are limited to the use of levels high enough to
produce an observable response. Virtually none of the data resulting
from such bioassays can be used to determine the most appropriate model
for interpolation to low doses. For example, even though similar risk
estimates were obtained from three common dose-response models (the log-
normal, log-logistic, and single-hit models) over a 256-fold experimental
dose range at relatively high doses, the projected risks at lower doses
were increasingly divergent (Food and Drug Administration Committee on
Protocols for Safety Evaluation, 1971).  At a dose of 0.01%, which gave a
50% response, the single-hit model yielded a risk estimate 70.,000 times
higher than that obtained with the log-normal model.
Seriously compounding this uncertainty even further is the selection
of the most appropriate basis for expressing the dose. When more mean-
ingful comparative pharmacokinetic data are unavailable, it becomes nec-
essary to select a common unit to express the dose received by various
small, short-lived rodent species in order to compare that dose to the
dose received by humans.  There is no unanimous agreement on whether to
express the dose as quantity per unit of body weight, body surface area,
or over a lifetime.  To calculate the risk to humans from saccharin, the
Committee for a Study on Saccharin and Food Safety Policy (National
Academy of Sciences, 1978) compared results from four models for high
dose to low dose Interpolation (the single-hit, multistage, multihit, and
probit models) and expressed them as dose received from all three base
units (body surface area, body weight, and lifetime).  The estimate of
risk derived from a Canadian study (Arnold et_ aT., 1980) ranged from
0.001 x 10~6 lifetime cases to 5,200 x 10~6 lifetime cases for ex-
posed individuals, a range of 6 orders of magnitude. Most of this var-
iance was attributable to the differing risks predicted by linear and
probit models.

